Introduction

I
n many OECD countries, labour market marginalisation has been highlighted as a problem affecting both public health and economic development. 1 Young individuals, particularly those with functional disabilities such as mental disorders often have problems in supporting themselves through gainful employment, making them particularly vulnerable to temporal and permanent labour market marginalisation. 2 Young people also have higher suicide attempt rates as compared with older individuals, which has been shown to be related to suboptimal social outcomes such as lower academic achievements which in turn can increase the risk of labour market marginalisation. 3 Suicide attempt can be viewed as one of the most detrimental consequences of mental ill-health, 4 and represents a considerable and increasing public health problem in young people in many OECD countries including Sweden. 5, 6 In Sweden, suicide attempt rates have more than doubled among young individuals aged 15-24 between 1997 and 2009. 7 In spite of these trends, research on labour market marginalisation associated with youth suicide attempt is scarce and under-developed. 8 Particularly, the literature on sickness absence and disability pension as a measure of labour market marginalisation is limited. 9, 10 These studies found that suicide attempt at young age was a strong indicator of subsequent labour market marginalisation in terms of long-term unemployment, sickness absence and disability pension; 9, 10 and that this association remained when controlling for important confounders such as inpatient care due to somatic disorders as well as parental and individual socio-economic factors. 9 These associations might differ with age as previous studies have shown divergent results regarding increasing risk of, for example, disability pension with age. 11 Research on these questions also needs to take changes in social insurance regulations over time into account. During the last decades, a number of European countries have introduced new national rehabilitation and social insurance policies to reduce the number of individuals with work incapacity. In Sweden, stricter regulations on handling disability pension and sickness certification were introduced in 2008. 12 To date, however, it remains unknown how changing social insurance regulations and co-occurring increases in suicide attempt rates have impacted the risk of subsequent labour market marginalisation of young suicide attempters.
This study aimed to elucidate potential period effects in the associations between suicide attempt and subsequent labour market marginalisation in young adults and to assess any age differences.
Methods
Study population
We conducted a population-based prospective study, comparing three cohorts. The first cohort included all individuals alive, resident in Sweden, aged between 19 and 40 years on 31 December 1999 with attempted suicide from inpatient care during 1997-99 (n = 7759). The reference group consisted of individuals from the general population with the same age, but without any inpatient care due to suicide attempt (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (n = 2 548 938). Because of data availability reasons, years before 1987 could not be taken into account.
In order to analyse the period effects, two additional cohorts of suicide attempters 2002-04 (n = 7457) and 2007-09 (n = 11 707) with similar inclusion criteria at the end of 2004 and 2009, respectively, were included in this study. The reference groups comprised individuals from the general population with the same inclusion criteria but without any inpatient care due to suicide attempt ) (n = 2 443 727 vs. n = 2 595 009), respectively. The follow up was equally long in the cohorts: 2000-03, 2005-08 and 2010-13.
Registers
We used the IMAS (Insurance Medicine All Sweden) study including nationwide register data obtained from Swedish authorities and merged variables for each individual using the individuals' personal numbers attributed to all Swedish inhabitants. 9 Information on exposure, covariates and outcomes were obtained from the following Swedish authorities: i) Statistics Sweden: age, sex, country of birth, education, family situation, area of residence, length of unemployment; ii) The Social Insurance Agency (SIA): sickness absence and disability pension (date); iii) The National Board of Health and Welfare: date and cause (psychiatric vs. somatic) inpatient care; date of death.
Diagnostics
Diagnoses were defined by the corresponding codes of the International Classification of Diseases (ICD) versions 10. Suicide attempt was defined based on ICD 10 X60-84 and Y10-34. In accordance with earlier studies, we included ICD codes Y10-Y34 (events of undetermined intent) in order to limit underreporting of suicide attempt (see e.g. 9 ). We applied a sensitivity analysis which revealed that the estimates for the two outcome measures (i.e. X60-84 and Y10-34) were comparable (data not shown). Psychiatric and somatic inpatient care were measured by ICD 10 codes F00-F99 (psychiatric diagnoses) and remaining codes (somatic diagnoses).
Covariates
Information on socio-demographics included sex, age, country of birth, educational level, area of residence and family situation in the year before baseline. Information on missing values on any variable was categorised in an own category. The variables were coded as indicated in Table 1 .
Other variables included somatic and psychiatric inpatient health care (dichotomous) during the year prior to the suicide attempt. For the reference groups, the year at baseline was used for measuring inpatient care (1999; 2004 and 2009, respectively) .
Outcome measures
Labour market marginalisation was measured in three different ways: long-term unemployment, long-term sickness absence and disability pension. Long-term unemployment and long-term sickness absence were defined as having >180 and >90 registered days during follow-up, respectively, in accordance with earlier studies (see e.g. 9 ).
The Swedish social insurance system
In Sweden, sickness benefit covers all people above the age of 16, living in Sweden with at least a minimum annual income from work or with unemployment benefits or parental benefit who have reduced ability to work due to a disease or injury. Employees receive sick pay from their employers during the first 2-14 days. From day 15, employees receive sickness benefit from the SIA. Unemployed individuals get sickness benefit from SIA starting from the second day of a sick-leave spell. There is one qualifying day except for self-employed individuals who receive sickness benefit from SIA according to the insurance they have chosen. Unemployment benefits require a defined minimum income from work, but young adults without any income from work can also receive unemployment benefits. Disability pension can be granted to all individuals aged 19-64 years who live in Sweden and whose work capacity is permanently reduced due to a disease or injury. Since 2003, people aged 19-29 years can be granted temporary disability pension if the work capacity is reduced for at least one year or to complete compulsory schooling. 12 Another change in legislation was implemented in 2008, implying stricter criteria for sickness absence, and for individuals older than 30 years of age also stricter criteria to get disability pension. 12 
Statistical methods
Crude and adjusted hazard ratios (HR) and 95% confidence intervals (CIs) for long-term unemployment, long-term sickness absence and disability pension in relation to the exposure variable, suicide attempt, were estimated by Cox proportional hazard regression models after testing that the proportional hazard assumption was met. The assumption was tested by plotting of the cumulative hazard functions against time and checking for constant ratio and slope. The three cohorts were separately followed from 01.01.2000; 01.01.2005 and 01.01.2010 until the respective event (long-term unemployment, long-term sickness absence and disability pension), or end of follow up after four years (31.12.2003; 31.12.2008 and 31.12.2013), whichever came first. For sickness absence the start date and end date of each sickness absence spell was available. The person-time was counted up to the start date of a spell with at least 90 days. For unemployment, we had information on the annual number of days with unemployment benefits. Here, the person time was counted up until the first day of a year with >180 days with unemployment benefit. Censoring was due to death and emigration. In the analyses of unemployment and sickness absence as outcome, censoring was also due to disability pension. Interaction effects between age at baseline (19 to below 30 years of age vs. 30-40 years) and suicide attempt with regard to the outcome variables was tested using the partial likelihood ratio test. Age stratified analyses were also carried out.
Ethical statement
Ethical approval was obtained from the Regional Ethical Review Board, Karolinska Institutet, Stockholm, Sweden (review number 2007/762-31).
Results
The number of suicide attempters increased from 7559 in 1999 to 11 707 in 2009 (Table 1) . Across all cohorts, suicide attempters were more often female and younger than non-attempters (Table 1) . Their educational level was more often lower as compared with non-attempters. Suicide attempters were less frequently residing in big cities than their counterparts without attempt, and they were more often living in single households (Table 1) . A larger proportion of attempters than non-attempters had typically received psychiatric or somatic inpatient care before the attempt and at baseline, respectively. Compared with the 1999 cohort (20.5%), a lower proportion of suicide attempters had previous psychiatric inpatient care in the 2004 (11.6%) and 2009 (17.6%) cohorts. Similarly, previous somatic inpatient care of suicide attempters was 22.9% in the 1999 cohort, and declined to 16.5% and 16.7% in the 2004 and 2009 cohorts, respectively (Table 1) . This trend was also seen in non-attempters, but less strong.
We identified significant interaction effects between age and suicide attempt with regard to the outcome measures in all cohorts. In the 1999 cohort: sickness absence (P < 0.001); disability pension: (P < 0.001); 2004 cohort: unemployment (P < 0.001); sickness absence (P = 0.03); disability pension (P < 0.001); 2009 cohort: unemployment (P < 0.001); disability pension (P = 0.003).
Long-term unemployment
The proportion of attempters on long-term unemployment increased considerably from 1999 to 2004 and decreased after that ( Table 2 ). The proportions for non-attempters followed this trend but were less pronounced. The crude HRs for unemployment were 1.7, 2.3 and 2.0 in the 1999, 2004 and 2009 cohorts. The estimates decreased to 1.2, 1.5 and 1.5 in the fully adjusted models. This decline was largely due to socio-demographic variables. The effect of somatic and psychiatric inpatient care was marginal in the 1999 cohort, and slightly greater in the subsequent cohorts (Table 2) .
Long-term sickness absence
The proportions of non-attempters on long-term sickness absence (Table 2) .
Disability pension
In 2009, the proportion of individuals receiving disability pension decreased dramatically for attempters and non-attempters (e.g. suicide attempters 17.7% in 2004 vs. 5.6% in 2009; nonattempters: 1.9% in 2004 cohort vs. 0.4% in 2009). The HRs of disability pension were 9.2, 10.6 and 11.1 in the crude analyses, and decreased to 2.4, 3.9 and 2.7 in the fully adjusted models (Table 2 ). This decrease was primarily due to the effect of previous somatic and psychiatric inpatient care.
Age stratification
Patterns of marginalisation after suicide attempt were generally similar for individuals below 30 years and 30-40 years, respectively ( Table 3 ). The estimates were generally highest for all markers of marginalisation in the 2004 cohort, and lowest in the 1999 cohort. The strongest age difference between estimates was for sickness absence in 1999 and for disability pension in 2004.
Discussion
Suicide attempt was strongly associated with subsequent labour market marginalisation, measured as long-term unemployment, long-term sickness absence and disability pension in all three cohorts. Effect sizes were largest with regard to disability pension, followed by sickness absence and unemployment. Risk estimates were higher in the later cohorts (highest 2004) compared with 1999. No systematic age differences emerged. The finding that suicide attempters had an increased risk of marginalisation compared with non-attempters is in line with previous research. 8, 9, 13 There were similar patterns across all outcome measures of labour market marginalisation, and HRs for suicide attempt were generally higher in the later cohorts as compared with the 1999 cohort. This finding reflects that suicide attempters were disproportionally affected by increasing marginalisation over a time period with several changes in social insurance regulations, increasing suicide attempts, and temporal fluctuations of the assessed measures of labour market marginalisation. In particular, suicide attempts in young people showed a steep increase in the observation period. 7 Overall, it seems that it was somewhat more difficult to establish oneself on the labour market after a suicide attempt in the more recent cohorts. These differences were not due to differences in socio-demographics and the underlying severe morbidity measured as inpatient care.
With regard to long-term unemployment, Sweden, which was generally less affected by the global economic crisis of 2008 as compared with other countries, has seen a modest increase of unemployment between the years 2000 and 2014 from 5.8 to 7.9 per 100 000 population. 14 The risk of unemployment increased slightly in young suicide attempters in the 2004 and 2009 cohorts as compared with the 1999 cohort and there was a slight decrease in the proportion of non-attempters during the observation period. This finding suggests that the slight increase in unemployment seen affects suicide attempters more than non-attempters.
With regard to sickness absence and disability pension, there was a strong decrease particularly of disability pension in the 2009 cohort, which is consistent with the stricter regulations that were implemented in 2008 to reduce work disability and particularly targeted individuals of 30 years of age and older. 12 Earlier studies have shown that specialised psychiatric care was considerably higher around the time of granting disability pension due to common mental disorders in a cohort after the 2008 changes in the social insurance system than before. 15 This suggests a selection of individuals with medically more severe conditions into disability pension.
Consistent with this finding, medical factors (i.e. previous somatic and psychiatric inpatient care) had a greater effect on the risk estimates in the 2009 cohort as compared with the 2004 cohort, as evidenced in the adjustment steps. Thus, medical factors seemed to explain a greater share of the discrepancies in the latest cohort. The present finding that marginalisation in terms of disability pension and sickness absence, which both require medical assessment, remained over time, and was better explained by mental disorders requiring hospitalisation in the 2009 cohort as compared with earlier cohorts (as indicated by the larger reduction in estimates due to adjustment for mental disorders in the 2009 cohort), suggests that the increase of suicide attempts seen in Sweden during the time period does not reflect a lower medical severity of suicide attempt in later cohorts. Furthermore, rehabilitation measures for suicide attempters do not seem to have resulted in a notably decreased risk of marginalisation in suicide attempters in the later cohorts as compared with the estimates in the 1999 cohort.
As the primary target group of the stricter regulations for disability pension that were implemented in 2008 were individuals from and above 30 years of age, we expected that this group would see most of the reduction in disability pension. Indeed, the largest decrease in proportions was seen in those aged 30+ in the 2009 cohort; however, the decrease was not restricted to the older age group but strongly affected individuals younger than 30 years as well. Overall, non-attempters seemed more affected than suicide attempters by the decrease in receipt of disability pension. However, strong inequalities in labour market marginalisation remained, suggesting that the measures taken were not effective in reducing social disparities between non-attempting and attempting individuals.
In contrast to the 2008 regulations regarding disability pension, another change in regulations occurred in 2003. This change made it easier for individuals below 30 years of age to receive disability pension as from then on one could also get disability pension in order to complete compulsory education. Consistent with this change, the Table 2 Crude and adjusted hazard ratios (HRs) and 95% confidence intervals (CIs) for unemployment >180 days, sickness absence >90 days and disability pension with 4-year follow-up, in relation to the three cohorts (19-40 years) proportions of individuals on disability pension increased in both suicide attempters and non-attempters from the cohort 1999 to 2004. Suicide attempters seemed most affected by the changes, resulting in a widening of the gap between attempters and non-attempters in terms of disability pension in the 2004 cohort. However, the increase was neither restricted to the younger age group, nor restricted to suicide attempters.
Strengths and limitations
A core strength of this study is the prospective design based on national register data. These registers have good diagnostic validity and nearly no dropouts, and evaluations have shown high data quality, with, for example, 1.2 and 0.8% missing main diagnoses reported for the National Patient Register and the Causes of Death Register, respectively. 16 Registers of the SIA with data on sickness absence and disability pension are to register benefits received and have generally been considered to be of good quality. 12 The study has also limitations. First, due to data availability on the national level, we could only consider suicide attempts that resulted in hospitalisation. About 25% of suicide attempters have been estimated to receive inpatient care. Thus, the present findings cannot be generalised to less severe cases of suicide attempts. 17 Another limitation is that we could not disentangle potential effects of changes in suicide attempt rates; changes in rates of the three labour market outcomes over time; and changes in the legislation that occurred in 2003 and 2008, respectively. The present study can provide some general observations that result from the specific combination of factors seen in the three analysed cohorts.
Conclusion
The present analysis shows that suicide attempt was strongly associated with subsequent labour market marginalisation, measured as long-term unemployment, long-term sickness absence and disability pension in three different cohorts. Effect sizes were largest with regard to disability pension, followed by sickness absence and unemployment. Changes in regulations particularly regarding sickness absence and disability pension in 2008 seemed to have a strong effect on the number of individuals with these benefits, but did not exclusively affect specific age groups nor suicide attempters. In total, the findings suggest that it became more difficult for suicide attempters to establish themselves on the labour market in the later cohorts. Personbased labour market measures are necessary to enhance labour market integration of young suicide attempters.
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Key points
Suicide attempt is strongly associated with subsequent labour market marginalisation. Effect sizes are largest with regard to disability pension, followed by sickness absence and unemployment. Changes in regulations particularly regarding sickness absence and disability pension in 2008 seemed to have a strong effect on the number of individuals with these benefits, but did neither exclusively affect specific target age groups nor suicide attempters. Table 3 Crude and adjusted hazard ratios (HRs) and 95% confidence intervals (CIs) for unemployment >180 days, sickness absence >90 days and disability pension, stratified by age with 4-year follow-up, in relation to the three cohorts Note: Model 1 adjusted for sex, education, family status, region of birth, area of residence, previous somatic and psychiatric inpatient care.
It became more difficult for suicide attempters to establish themselves on the labour market over time. Person-based labour market measures are necessary to enhance labour market integration of young suicide attempters.
